Abstract
Furthermore, the composition of HBV-quasispecies in the 8 individuals involved in the cluster was 9 investigated by UDPS, performed on RT/HBsAg and BCP/Pre-Core/Core regions (SM_III).
10
The patterns of mutations detected in these genomic regions, with an intra-patient prevalence 11 ranging from 10 to 100%, were superimposable in all the 8 individuals (Table_S1).
12
Only in patient H, additional mutations were detected in BCP, all with prevalence of 100% 13 (Table_S1).
14 Conversely, the patterns of mutations detected in RT/HBsAg and BCP/Precore/Core, with an intra-15 patient prevalence <10%, varied among the patients (Table_S1), suggesting a genetic diversification 16 only at the level of minority species.
17

Discussion
18
This study provides molecular evidence of a local epidemiological-cluster involving 8 individuals,
19
diagnosed for acute HBV-infection related to unprotected sexual intercourses in a restricted area of
20
Central Italy (all resident in two cities no more than 115 Km apart) in a short period of time.
21
Previous European studies reported epidemiological-clusters mainly in the setting of nosocomial infections [3, 4] . To our knowledge, this is the first study showing an epidemiological-cluster not 23 sustained by an iatrogenic route of infection.
We emphasize that this is an epidemiological-cluster and not a transmission-chain. Thus, we cannot This suggests the importance to encourage a larger portion of adult individuals to HBV-vaccination 8 and to offer HBV-vaccination to foreign individuals negative for HBV-infection.
9
This epidemiological-cluster was sustained by sub-genotype F1b, not commonly found in Europe.
10
This raises the issue on the circulation of non-D and non-A genotypes progressively increasing in Furthermore, HBV-genotypes are known to profoundly affect the natural history of HBV-infection.
17
In particular, it is known the faster progression of genotype C and E to liver-cancer [7] . This was In conclusions, despite the availability of effective vaccination, this study highlights the need not to 3 underestimate the risk of HBV-infection, to continue to set-up surveillance programs of HBV-4 infection, and to investigate the pathogenetic potential of these atypical genotypes. Maximum likelihood phylogenetic tree was constructed by using concatenated HBV F1b 6 BCP/preCore/Core/RT-sequences from: 58 isolates downloaded from GenBank, and 5 individuals 7 involved in the cluster. Two HBV F1a BCP/preCore/Core/RT-sequences were used as outgroup. reference sequences were retrieved from GenBank (please, cite SM_III for the accession numbers).
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9
The robustness of the epidemiological cluster was further tested using the maximum likelihood The frequency of errors resulting from amplification and deep sequencing was assessed using a 6 plasmid containing the HBsAg gene as control. Mismatch nucleotide error rate was very low after 7 sequencing correction (<0.006%). Furthermore, considering only the variants covered in both 8 orientations in more than 4 reads, we never found mismatch in the control plasmid, thus only 9 variants with these characteristic were considered reliable for the analyses.
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